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Abstract. The paper is presenting some aspects regarding the influence of environmental factors 
on fish communities’ structure from Danube, between Siret River and Prut River mouth. Fish were 
collected from March to December 2010 in four fishing areas. During the year, 12064.23 kg, respectively 
14692 fish of 29 species were collected. Cyprinidae, the dominant family, 55.17% in term of number of 
species, was represented by 16 species (Cyprinus carpio, Carassius gibelio, Barbus barbus, Abramis 
brama, Abramis sapa, Blicca  bjoerkna, Leuciscus idus, Vimba vimba, Aspius aspius, Pelecus cultratus, 
Chondrostoma nasus, Ctenopharingodon idella, Hypophthalmichthys molitrix, Hypophthalmichthys 
nobilis, Scardinius erythrophthalmus, Rutilus rutilus). Other families had the following structure: Percidae 
(17.24%) with 5 species (Sander lucioperca, Zingel zingel, Zingel streber, Perca fluviatilis, 
Gymnocephalus schraetzer), Acipenseridae (13.79%) with 4 species (Huso huso, Acipenser stellatus, 
Acipenser ruthenus, Acipenser gueldenstaedtii), Clupeidae (6.90%) with two species (Alosa immaculata, 
Alosa tanaica), Siluridae (3.45%) with one species (Silurus glanis) and Esocidae (3.45%) with one species 
(Esox lucius). The highest capture was 8217.62 kg (68.12%), during the spring season (March-May), 
followed by autumn season (September–November), with 1437.56 kg (11.92%). The water level and water 
flow showed high correlation with both number and total catch, respectively. 
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INTRODUCTION    
 
Danube is a major river with an extreme spatial and temporal variability of physical, 
chemical, hydrological and biological characteristics. Its multiple usages are arguments in 
favor of developing long-term systematic research in order to know the seasonal variation of 
the physico-chemical and hydrological parameters, which have extremely important 
consequences on the structure and dynamic of the fish communities (abundance, migration, 
diet, growth, reproduction, recruitment, mortality, catch etc.)(Chowdhury et al., 2011; 
Gheorghe et al., 2010). 
 
MATERIALS AND METHODS    
 
Fishing area. The researches have being made on a 22 km sector of predeltaic 
Danube, located between the Siret River mouth (km 155) and the Prut River mouth (Mm 
72.5). On this area are analyzed the capture data registered in four fishing areas: Galati (km 
150-151), Condrea (Mm 77-78), Muresanu (Mm 76-77) and Plopi (Mm 74-74.5). 
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Environmental characteristics. All the measurements were made in 2010 in Galati 
area (km 150-151), except the discharge measurements, which were made at The Iron Gates 
II. The qualitative and quantitative composition of the ichthyofauna was established by 
analyzing the capture information resulted from the fishing between March-December, in the 
four areas mentioned above. 
Fishing gears and methods. The fishing has being made with the same fishing 
filtering floating gears: gill nets and trammel nets. Depending on the season and on the 
followed group of breeds, their sizes varied as follows: gill nets (Lp:100-150 m; Hp:2.5-3.5, 
a:30-60 mm), trammel nets (Lp:150-200 m; Hp:2.5-4.0 m, a:40-80 mm).  
The analysis of the capture data. The capture data comes from two sources: the 
scientific fishing made by the fishermen coordinated by the researchers from I.C.D.E.A.P.A. 
Galati and the scientific fishing made by the fishermen from “Dunarea de Jos” University of 
Galati, coordinated by the teaching staff and post-graduates from the Aquaculture and 
Environmental Science Department. 
 
RESULTS AND DISCUSSIONS     
 
In various scientific works, has being proved that fish distribution and abundance are 
strongly influenced by the water quality, by the rainfall and by the variation of levels and 
discharges (Gergely et al., 2011; Holcík, 2003). Generally, the values of the physico-chemical 
parameters of the Danube water were in the limits of the effective quality standards (Order of 
The Ministry of Environment and Waters). Thus, the medium water temperature, during 
spring, varied between 5.3-17.4oC, during summer between 21.1-26.3oC, autumn between 
11.1-21.2oC and in winter varied between 1.7-6.6oC (Fig. 1).  
The medium water turbidity, in spring, varied between 23.4-52.2 nephelometric 
turbidity units (UNT), in summer between 24.8-56.4.4 UNT, in autumn between 12.9-35.0 
UNT, and in winter between 61.9-74.1 UNT  (1UNT=0.13 mg SiO2) (Fig. 2). 
 
            
 
             Fig. 1. Water temperature variation        Fig. 2. Water turbidity variation 
  
The medium water acidity (pH), in all the seasons, ranged between 7.6 and 8.3 units, 
very good for the fish (Fig. 3). The medium water oxidability (the permanganate coefficient/ 
CCO-Mn), in spring, varied between 3.36 and 3.84 mgO2/l, in summer between 3.81 and 4.52 
mgO2/l, in autumn between 3.22 and 3.60 mgO2/l and in winter between 3.86 and 4.35 mgO2/l 
(Fig. 4). There must be mentioned that the active standard establishes a limit of 10 mgO2/l for 
the waters in the second quality class. 
The medium water conductivity, in spring ranged between 377 and 447 µS/cm2, in 
summer ranged between 377 and 409 µS/cm2, in autumn between 407 and 480 µS/cm2 and in 
winter between 403 and 459 µS/cm2 (Fig. 5). The medium values of the chlorides from the 
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water, in spring ranged between 24.51 and 27.49 mg/l, in summer between 19.70 and 21.63 
mg/l, in autumn between 21.18 and 25.28 mg/l and in winter between 22.18 and 29.09 mg/l 
(Fig. 6). 
            
  
                 Fig. 3. Water pH variation                         Fig. 4. The permanganate coefficient variation 
    
 
            
 
          Fig. 5. The water conductivity variation                  Fig. 6. The variation of chlorides 
   
Total ammoniacal nitrogen (N-NH4+) ranged in the normal standard limits (max. 0.8 
mg/l). The medium values varied as follows: in spring between 0.118 and 0.166 mg/l, in 
summer between 0.085 and 0.131 mg/l, in autumn between 0.111 and 0.133 mg/l and in 
winter between 0.149 and 0.201 mg/l (Fig. 7). The nitrates (N-NO3-), exceeded the normal 
medium values (3 mg/l) in all seasons: in spring, between 6.693 and 8.953 mg/l, in summer 
between 5.448 and 6.088 mg/l, in autumn between 6.733 and 6.928 mg/l and in winter 
between 5.497 and 8.636 mg/l (Fig. 8). 
 
            
 
            Fig. 7. The variation of the ammonium       Fig. 8. The variation of the nitrates  
    
The same, the nitrites (N-NO2-), exceeded the ordinary medium values (0.03 mg/l) in 
all seasons: in spring, between 0.065 and 0.094 mg/l, in summer between 0.065 and 0.109 
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mg/l, in autumn between 0.072 and 0.082 mg/l and in winter between 0.078 and 0.151 mg/l 
(Fig. 9).  
 
  
 
 
 
 
 
 
 
 
 
                                         Fig. 9. The variation of the nitrites 
 
The Danube level ranged as follows: in spring between 432 and 541 cm, in summer 
between 374 and 591 cm, in autumn between 287 and 326 cm, in winter 342 and 491 cm (Fig. 
10). The Danube discharge ranged as follows: in spring between 7595 and 9001 m3/s, in 
summer between 5896 and 11910 m3/s, in autumn between 5241 and 5761 m3/s, in winter 
between 6412 and 9615 m3/s (Fig. 11). 
 
             
 
         Fig. 10. The variation of the Danube level             Fig. 11. The variation of the Danube River,                          
                                                                                                         discharge at Iron Gates II  
     
During the year, 12064.23 kg, respectively 14692 fish of 29 species and 6 families 
were collected. Cyprinidae, the dominant family, 55.17% in term of number of species, was 
represented by 16 species (Fig. 12; Tab. 1). Other families had the following structure: 
Percidae (17.24%) with 5 species, Acipenseridae (13.79%) with 4 species, Clupeidae (6.90%) 
with 2 species, and Siluridae, Esocidae (3.45%) with one species each. The total number of 
fish, on families, varied as follows: Clupeidae with 8665 fish (58.98%), Cyprinidae with 5045 
fish (34.34%), Acipenseridae with 379 fish (2.58%), Siluridae with 375 fish (2.55%), 
Percidae with 221 fish (1.50%) and Esocidae with 7 fish (0.05%), (Fig. 13; Tab. 2). The 
quantitative composition, by families, is the following: Cyprinidae with a total biomass of 
7222.92 kg (59.87%), Clupeidae with 2259.05 kg (18.73%), Siluridae with 1568.99 
(13.01%), Acipenseridae with 642.68 kg (5.33%), Percidae with 363.09 kg (3.01%) and 
Esocidae with 7.50 kg (0.06%) only (Fig. 14; Tab. 3). The highest capture was 8217.62 kg 
(68.12%), in the spring season (March-May), followed by autumn season (September–
November), with 1437.56 kg (11.92%). 
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           Fig. 12. Fish communities’ composition,                    Fig. 13. Fish communities’ composition, 
                by families and number of species              by families and number of fish 
  
 
 
 
 
 
 
 
 
 
 
 
Fig. 14. Quantitative fish communities’ composition 
 
During the summer and autumn, the water level and water flow variation showed 
high correlation with total capture (Fig. 15, 16). The relationships of water level and water 
flow with the total catch (in terms of biomass, individuals and number of species) showed a 
positive correlation. Generally, at the lower water levels and discharges the catch is bigger 
(Gutierrez-Estrada et al, 2008; Oprea et al., 1995). The mush bigger captures, resulted in the 
spring months (April, May and even June) seem to invalidate from above rule. Actually, the 
much higher level of the catch was explained by assigning a much bigger fishing effort, 
considering that the scientific fishing is made especially in the spring period. 
 
 
           
 
          Fig. 15. The relationship between catch                   Fig. 16. The relationship between catch 
                              and water level            and water discharge 
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Tab. 1 
Fish species composition and frequency in the predeltaic Danube River area 
 
Systematic group Month 
Family Species 
Common 
name Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Aspius aspius             
(Linnaeus, 1758) Asp - + + + +++ ++ +++ +++ +++ +++ 
Blicca bjöerkna 
(Linnaeus,1758) 
White 
bream - + + + + - - - - - 
Carassius gibelio 
(Bloch,1782) 
Prussian 
carp 
++ ++ +++ +++ +++ ++++ ++ +++ ++ + 
Abramis sapa 
(Pallas, 1814) 
White-eye 
bream - + + + ++ ++ ++ - ++ ++ 
Ctenopharyngodon 
idella  
Grass 
carp 
- - + - - - + - - - 
Cyprinus carpio 
(Linnaeus,1758) 
Common 
carp 
++++ ++ +++ +++ ++ ++ +++ ++ +++ +++ 
Vimba vimba 
(Linnaeus,1758) Vimba + + + + ++ ++ +++ +++ +++ ++ 
Barbus barbus 
(Linnaeus,1758) Barbel + + ++ ++ +++ +++ +++ +++ +++ +++ 
Hypophthalmichthys  
nobilis (Richardson, 
Bighead 
carp 
- + + + + + + + + + 
Abramis brama 
(Linnaeus,1758) 
Common 
bream + + +++ ++++ ++++ ++++ ++++ ++++ ++++ ++++ 
Pelecus cultratus 
(Linnaeus,1758) Ziege +++ ++ + ++ + - - - - - 
Hypophthalmichthys 
molitrix 
Silver 
carp 
- + + + + - + ++++ ++++ ++++ 
Chondrostoma nassus 
(Linnaeus,1758) 
Common 
nase 
- + - - + + + - - - 
Leuciscus idus 
(Linnaeus,1758) Ide - + + + + + ++ + - - 
Scardinius 
erythrophthalmus         Rudd - - - + - + - + - - 
Cyprinidae 
Rutilus rutilus 
(Linnaeus,1758) Roach - + + - - + - - - - 
Acipenser ruthenus 
(Linnaeus,1758) Sterlet + + + + ++ ++ ++ ++ ++ +++ 
Huso huso 
(Linnaeus,1758) 
Beluga 
sturgeon 
- + - + + + + + - - 
Acipenser stellatus 
(Pallas,1771) 
Stellate 
sturgeon 
+ + + + + - + + + + 
Acipenseridae 
Acipenser 
gueldenstaedti 
Danube 
strugeon 
+ + + + - + + + + - 
Alosa immaculata 
(Bennett, 1835) 
Pontic 
shad ++++ ++++ ++++ ++++ +++ - - - - - Clupeidae Alosa tanaica                  
(Grimm, 1901) 
Azov 
shad + ++++ + +++ - - - - - - 
Zinger streber              
(Linnaeus, 1758) 
Danube 
streber - - - + - - - - - - 
Zingel zingel               
(Linnaeus, 1758) Zingel - - - - + - - - - - 
Sander  lucioperca 
(Linnaeus, 1758) 
Pike-
perch - + + + ++ ++ ++ +++ +++ ++++ 
Gymnocephalus 
schraetzer           Schraetzer - - - - - - - - + - 
Percidae 
Perca fluviatilis 
(Linnaeus, 1758) Perch - - - + - - - - - - 
Siluridae Silurus glanis           (Linnaeus, 1758) 
Wels 
catfish + + ++ ++ ++ +++ ++ ++ +++ +++ 
Esocidae Esox lucius   (Linnaeus,1758) 
Northern 
pike - - - + - + - - - - 
Note:  +  0 – 2%;   ++  2– 6 %;   +++  6– 15 %;   ++++  >15 %  of catch. 
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Tab. 2 
 Quantitative fish communities’ composition in the predeltaic Danube River area 
 (in number of fish) 
 
Species Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total No. 
crt. 
  
  
No. 
fish 
No. 
fish 
No. 
fish 
No. 
fish 
No. 
fish 
No. 
fish 
No. 
fish 
No. 
fish 
No. 
fish 
No. 
fish 
No. 
fish 
 CYPRINIDAE                      
1 Asp 0 72 38 19 11 23 23 64 28 10 288 
2 White bream 0 33 9 8 3 3 0 0 0 0 56 
3 Prussian carp 15 148 278 91 58 74 17 34 7 1 723 
4 White-eye bream 0 29 26 23 35 28 8 0 13 6 168 
5 Grass carp 0 0 1 0 0 0 3 0 0 0 4 
6 Carp 149 341 340 111 33 26 31 24 15 11 1081 
7 Vimba 1 14 9 27 21 18 24 57 19 4 194 
8 Barbel 8 123 146 62 51 39 46 76 24 9 584 
9 Bighead carp 0 23 18 18 7 8 6 10 8 3 101 
10 Common.bream 10 103 219 327 167 154 124 15 69 19 1344 
11 Ziege 44 166 65 50 8 0 0 0 0 0 333 
12 Silver carp 0 14 11 2 1 0 7 7 2 2 46 
13 Common.nase 0 1 0 0 5 5 2 0 0 0 13 
14 Ide 0 6 15 3 5 8 15 4 0 0 56 
15 Rudd 0 0 0 24 0 1 0 4 0 0 29 
16 Roach 0 2 20 0 0 3 0 0 0 0 25 
  TOTAL  227 1075  1195 765 405 390 306 43 185 65 5045 
 ACIPENSERIDAE                      
17 Sterlet 10 60 32 9 17 12 17 29 6 9 201 
18 Beluga sturgeon 0 3 0 27 2 1 2 5 0 0 40 
19 Stellate sturgeon 4 48 32 6 14 0 2 6 2 1 115 
20 Danube strugeon 5 6 4 4 0 1 1 1 1 0 23 
 TOTAL 19 117 68 46 33 14 22 41 9 10 379 
 CLUPEIDAE            
21 Pontic shad 304 4360 1841 474 40 0 0 0 0 0 7019 
22 Azov shad 3 1447 35 96 65 0 0 0 0 0 1646 
  TOTAL 307 5807 1876 570 105 0 0 0 0 0 8665 
 PERCIDAE            
23 Danube streber 0 0 0 1 0 0 0 0 0 0 1 
24 Zingel 0 0 0 0 1 0 0 0 0 0 1 
25 Perch 0 0 0 21 0 0 0 0 0 0 21 
26 Schraetzer 0 0 0 0 0 0 0 0 1 0 1 
27 Pike-perch 0 39 18 9 13 26 15 37 21 19 197 
  TOTAL 0 39 18 31 14 26 15 37 22 19 221 
 SILURIDAE            
28 Wels catfish 4 78 109 36 30 43 20 23 19 13 375 
  TOTAL 4 78 109 36 30 43 20 23 19 13 375 
  ESOCIDAE            
29 Northern pike 0 0 0 3 0 4 0 0 0 0 7 
  TOTAL 0 0 0 3 0 4 0 0 0 0 7 
 TOTAL GENERAL 557 7116 3266 1451 587 477 363 53 235 107 1469
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Tab. 3 
 Quantitative fish communities’ composition in the predeltaic Danube River area  
(by biomass) 
 
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Species 
B (kg) B (kg) B (kg) B (kg) B (kg) B (kg) B (kg) B (kg) B (kg) B (kg) B (kg) 
CYPRINIDAE            
Asp 
 
 
0 
95.6 83.25 36.00 21.40 31.40 36.60 96.80 44.90 9.22 455.17 
White bream 0 5.85 4.93 1,06 0.83 0.36 0 0 0 0 13.03 
Prussian carp 4.31 48.79 119.80 38,67 22.33 22.71 5.63 5.88 2.65 0.20 270.97 
White-eye 
bream 
0 3.69 10.40 3.40 5,.21 3.83 1.30 0 2.36 1.17 31.36 
Grass carp 0 0 5.00 0 0 0 9.00 0 0 0 14.00 
Carp 113.70 1445.6
6 
1361.7
0 
446.55 80.45 49.16 87.30 57.30 41.10 38.90 3721.82 
Vimba 0.20 7.94 3.78 7.82 14.30 13.16 21.20 33.29 7.52 2.10 111.31 
Barbel 17.46 330.42 314.65 123.56 81.15 57.68 80.91 139.14 45.49 17.15 1207.61 
Bighead carp 0 117.20 107.20 75.20 47.80 24.40 12.50 56.75 19.80 8.80 469.65 
Common.brea
m 
1.26 45.69 83.17 126.88 81.59 65.63 72.78 89.70 38.59 4.95 610.24 
Ziege 4.74 44.64 12.27 17.40 4.00 0 0 0 0 0 83.05 
Silver carp 0 73.30 46.60 2.59 1.50 0 24.70 15.34 6 4.80 174.83 
Common.nase 0 0.30 0 0 1.44 1.62 0.87 0 0 0 4.23 
Ide 0 3.40 11.27 2.10 3.10 6.12 6.00 1.80 0 0 33.79 
Rudd 0 0 0 7.00 0 0.10 0 0.51 0 0 7.61 
Roach 0 1.00 11.62 0 0 1.63 0 0 0 0 14.25 
TOTAL 141.67 2223.4
8 
2175.6
4 
888.23 365.10 277.80 358.79 496.51 208.41 87.29 7222.92 
ACIPENSERIDAE           
Sterlet 4.81 66.57 33.97 4.36 9.69 7.66 15.62 14.68 3.64 11.44 172.44 
Beluga 
sturgeon 
0 0.31 0 2.50 0.02 0.01 0.11 0.43 0 0 3.38 
Stellate 
sturgeon 
17.00 223.80 158.50 30.00 0.19 0 4.40 4.70 1.44 4 444.03 
Danube 
strugeon 
2.05 6.30 10.63 1.60 0 0.74 0.38 0.38 0.74 0 22.82 
TOTAL 23.86 296.98 203.10 38.46 9.90 8.41 20.51 20.19 5.82 15.44 642.67 
CLUPEIDAE            
Pontic shad 81.38 1351.6
4 
493.31 127.49 17.10 0 0 0 0 0 2070.92 
Azov shad 0.24 165.89 3.80 10.97 7.23 0 0 0 0 0 188.13 
TOTAL 81.62 1517.5
3 
497.11 138.46 24.33 0 0 0 0 0 2259.05 
PERCIDAE            
Danube streber 0 0 0 0.27 0 0 0 0 0 0 0.27 
Zingel 0 0 0 0 0.50 0 0 0 0 0 0.5 
Perch 0 0 0 0.48 0 0 0 0 0 0 0.48 
Schraetzer 0 0 0 0 0 0 0 0 0.12 0 0.12 
Pike-perch 0 92.29 46.03 14.60 22.87 34.55 19.60 62.40 38.66 30.72 361.72 
TOTAL 0 92.29 46.03 15.35 23.37 34.55 19.60 62.40 38.78 30.72 363.09 
SILURIDAE            
Wels catfish 14.50 449.91 453.90 206.80 97.15 71.88 67.80 80.85 57.90 68.30 1568.99 
TOTAL 14.50 449.91 453.90 206.80 97.15 71.88 67.80 80.85 57.90 68.30 1568.99 
ESOCIDAE            
Northern pike 0 0 0 5.50 0 2.00 0 0 0 0 7.5 
TOTAL 0 0 0 5.50 0 2.00 0 0 0 0 7.5 
GENERAL 
TOTAL 
 
261.65 4580.19 3375.78 1292.80 519.85 394.64 466.70 659.95 310.91 201.75 12064.22 
 
CONCLUSION    
 
The influence of abiotic and biotic factors on the total catch and fish communities’ 
composition were analyzed. Generally, the values of the physico-chemical parameters of the 
Danube water were in the limits of the effective quality standards. Fish distribution and 
abundance are strongly influenced by the water quality and by the variation of levels and 
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discharges. The overall number of fish species caught from Danube area, between Siret and 
Prut River mouth, was 29, belonging 6 families. Cyprinidae, the dominant family, was 
represented by 16 species (Cyprinus carpio, Carassius gibelio, Barbus barbus, Abramis 
brama, Abramis sapa, Blicca bjoerkna, Leuciscus idus, Vimba vimba, Aspius aspius, Pelecus 
cultratus, Chondrostoma nasus, Ctenopharingodon idella, Hypophthalmichthys molitrix, 
Hypophthalmichthys nobilis, Scardinius erythrophthalmus, Rutilus rutilus). Other families 
had the following structure: Clupeidae with 2 species (Alosa immaculata, Alosa tanaica), 
Acipenseridae with 4 species (Huso huso, Acipenser gueldenstaedtii, Acipenser stellatus, 
Acipenser ruthenus), Percidae with 5 species (Sander lucioperca, Zingel zingel, Zingel 
streber, Gymnocephalus schraetzer, Perca fluviatilis), Siluridae with one species (Silurus 
glanis)and Esocidae with one species (Esox lucius). The data colected showed the presence of 
stabile ichthyocoenosis, in special for Cyprinidae family. The research suggests that the 
ichthyofauna structure is dependent on ecosystem characteristics and consequently is affected 
by ecological processes. 
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